EPA/ROD/R04-95/240
1995

EPA Superfund
Record of Decision:

CAMP LEJEUNE MILITARY RES. (USNAVY)
EPA ID: NC6170022580

OuU 10

ONSLOW COUNTY, NC

09/22/1995



FI NAL

I NTERI M RECCRD OF DECI SI ON

FOR SURFI CI AL GROUNDWATER

FOR A PORTI ON OF OPERABLE UNIT NO. 10
SITE 35 - CAWP CEl GER AREA FUEL FARM
MARI NE CORPS BASE,

CAMP LEJEUNE, NORTH CARCLI NA

CONTRACT TASK CRDER 0232
SEPTEMBER 5, 1995

Prepared For:
DEPARTMENT OF THE NAVY
ATLANTI C DI VI SI ON
NAVAL FACI LI TI ES

ENG NEERI NG COMVAND
Norfol k, Virginia



TABLE OF CONTENTS Page

LI ST OF ACRONYMS AND ABBREVI ATl ONS. . . oot e e e e e e iv
DECL ARAT L O . ottt e e e e e Vi
1.0 SITE LOCATI ON AND DESCRI PTl ON. . . ottt et e e et e e e e e e 1
2.0 SITE H STORY AND ENFORCEMENT ACTIVITIES. . ... e e 1
Previous Investigations and Findings ........... ... i, 3
3.0 HGHLIGHTS OF COMUNI TY PARTI G PATI ON. . .o ot e e e e 5
4.0 SCOPE AND GOALS OF INTERIM REMEDI AL ACTI ONL . .ottt e e e 6
5.0 SITE CHARACTERI STl CS. . . oot e e e e e e e e 7
6.0 SUMMARY OF Sl TE Rl SKS. . .. e e e e e e e e 8
Basel ine Human Health Risk ASSESSMENL. . ... ... e 8
Ecol ogi cal Ri Sk ASSESSIMBNt . ... ..t 10
Aquati C ECOSY St BM . ..o 10
Terrestrial ECOSYSt em .. ... . e 11
7.0 DESCRIPTION OF ALTERNATI VES . .. o e e e e e e 12
8.0 SUWWARY OF COVPARATI VE ANALYSIS OF ALTERNATIVES ... ... . i 19
Overall Protection of Human Health and the Environment ........................... 19
Conmpliance Wth ARARS . ... ... e e e 19
Long-Term Effectiveness and PermBNenCe .. ........ . it 20
Reduction of Toxicity, Mbility, or Volume Through Treatnent ..................... 20
Short-Term Ef f @Cti VENESS ... oo 21
Il ement abi | ity . e 22
B0t v vt e 23
USEPA/ Stat @ ACCEPL ANCE . ..ottt e e e e e e e 23
CoOMMUNI LY ACCEPL ANCE . .ttt e e e e 23
9.0 SELECTED REMEDY . ..ttt e e e e e e e e 23
Remedy DeSCri Pti ON ... e e 25
EStimBt @d COSt S . oottt 26
10. 0 STATUTORY DETERM NATI ONS . . oo et e e e e e e e 26
Protection of Human Health and the Environment ............ .. . . . . . . ... ... 27
Conpl i ance Wth Applicable or Rel evant and Appropriate Requirenents .............. 27
CoSt - Ef f @CL I VENESS . oo 27
Utilization of Permanent Solutions and Alternative Treatnent Technologies ........ 27
Preference for Treatment as a Principal Element ......... ... . . . .. .. . i, 27
11. 0 RESPONSI VENESS SUMMARY. . .\ttt e e e e e et e et e e e e e e e e 28
OV Vi BW . e e e 28
Background On Community I nvol VEMBNt . ... ... e 28
Summary of Comments Received During the Public Comment Period

ANd AGENCY RESPONSES . .\ttt ettt et e e e e 29

12.0 REFERENCES. . . ... 29



LI ST OF TABLES

1 Sunmmary of COPCs in Environnental Media of Concern
2 Total Site R sk

3 Summary of Alternatives Eval uation

4 dossary of Evaluation Oriteria

LI ST OF FI GURES

Canp Lejeune and site 35 Locati on Map

Site Plan

Limts of Conbined BTEX in the Upper Portion of the Surficial Aquifer
Limts of Conbined BTEX in the Lower Portion of the Surficial Aquifer
Limts of Conbi ned Hal ogenated O ganic Conpounds in the Upper Portion
Limts of Conbi ned Hal ogenated O ganic Conpounds in the Lower Portion
7 RAA 3: Groundwater Collection and On-Site Treatnment - Plan View

o0 WNBE

of Surficial Aquifer

of the Surficial

8 RAA 3: Groundwater Collection and On-Site Treatment - Cross Section A-A
9 RAA 3: Groundwater Collection and On-Site Treatnent - Process Flow D agram

10 RAA 5. In Well Aeration and Of-Gs Carbon Adsorption - Plan View

11 RAA5: In Well Aeration and Of-Gs Carbon Adsorption - Typical Wl
Di agram

12 Conparison of Costs RAAs 2, 3, 4, and 5

LI ST OF ACRONYMS AND ABBREVI ATl ONS

Aqui fer

Detail and Process Fl ow

ARAR/ TBC applicable or relevant and appropriate requirenments/to be considered (criteria)
AST aboveground storage tank

Baker Baker Environnental, Inc.

bgs bel ow ground surface

BRA Basel i ne Human Heal th Ri sk Assessnent

BTEX benzene, toluene, ethylbenzene, and total xylenes

CERCLA Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act
CFR Code of Federal Regul ations

CoPC contam nant of potential concern

Cs Confirnmation Study

CSA Conpr ehensi ve Site Assessnent

DON Department of the Navy

ERA Ecol ogi cal Ri sk Assessnent

ESE Envi ronnental Sci ence and Engi neering, Inc.

FFA Federal Facilities Agreenent

FFS Focused Feasibility Study

FS Feasibility Study

HI Heal t h | ndex

I AS in situ air sparging

I CR I ncrenental Cancer Risk

| RP Instal |l ati on Restoration Program

Law Law Engi neering, Inc.

MCB Mari ne Corps Base

MIBE methyl tertiary butyl ether

NC DEHNR North Carolina Departnment of Environnent, Health and Natural Resources
NCDOT North Carolina Departnment of Transportation

NCP Nati onal G| and Hazardous Substances Pol |l uti on Contingency Pl an
NOWES North Carolina Water Quality Standards

NPL National Priorities List

NUS NUS Cor porati on

oM operation and nmi nt enance

U Qperabl e Unit

PCB Pol ychl ori nat ed Bi phenyl

PRAP Proposed Renedi al Action Plan

RAA remedi al action alternative

RI Remedi al | nvestigation

ROD Record of Decision

SVE Soi | Vapor Extraction



T-1, 2- DCE trans-1, 2-di chl or oet hene

TAL Target Anal yte List

TCE trichl oroet hyl ene

TCL Target Conpound Li st

TPH total petrol eum hydrocarbons

USEPA United States Environnental Protection Agency
usT under ground storage tank

VQoC Vol atil e Organi ¢ Conpound

WAR Water and Air Research, Inc.



DECLARATI ON
Site Nane and Location

Qperable Unit No. 10 (Site 35)
Mari ne Corps Base
Canp Lejeune, North Carolina

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renmedy for surficial groundwater for a portion of
Qperable Unit (QU) No. 10 (Site 35), Marine Corps Base (MCB), Canp Lejeune, North Carolina,

whi ch was chosen in accordance with the Conprehensive Environnmental Response, Conpensati on,

and Liability Act of 1980 (CERCLA), as anended by the Superfund Amendrments and

Reaut hori zation Act (SARA), and, to the extent practicable, the National G| and Hazardous

Subst ances Pol | ution Contingency Plan (NCP). This particular interimaction focuses on

contami nated surficial groundwater in the vicinity of the forner Canp Ceiger Fuel Farm extending
downsl ope to Brinson Creek. This decision is based on the Adm nistrative Record for Operable
Unit No. 10. The Departnent of the Navy (DON) and the Marine Corps have obtained concurrence
fromthe State of North Carolina Departnent of Environment, Health and Natural Resources (NC
DEHNR) and the United States Environnental Protection Agency (USEPA), Region IV, on the selected
r erredy.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis operable unit, if not addressed
by i nplenmenting the response action selected in this InterimRecord of Decision (ROD), nmay
present a potential threat to public health, welfare, or the environnent.

Description of Sel ected Renedy

Fi ve Renedial Action Alternatives (RAAs) were evaluated as part of an interimrenedial
investigation/feasibility study for surficial groundwater at QU No. 10 (Site 35). These RAAs
included RAA 1 (No Action), RAA 2 (No Action Wth Institutional Controls), RAA 3 (G oundwater
Coll ection and On-site Treatnment), RAA 4 (In Situ Air Sparging and Of-Gs Carbon Adsorption)
and RAA 5 (In Well Aeration and Of-Gas Adsorption). After all five RAAs were conpared to
established criteria, RAA 5 was selected as the preferred alternative.

RAAs 1,2, 3 and 4 were not selected as the preferred alternative. Neither RAA 1 nor RAA 2 were
selected primarily because of the potential environnental inpacts associated with a no action
alternative. RAA 3 was not selected prinarily because of its high cost and i npl enentation
difficulties. RAA 4 was not selected prinmarily because of potential difficulties controlling

rel eases of toxic vapors associated with vapor extraction. Thus, RAA 5, which was determned to
be the nost cost effective alternative, was selected as the preferred alternative because it
best net the various selection criteria.

The sel ected renmedy focuses on positively inpacting contam nated surficial groundwater in the
vicinity of the Fuel Farmas it noves downgradi ent towards Brinson Oreek. The physical |ocation
of this renedial action will be just beyond the northern right-of-way boundary of the proposed
U S. Route 17 bypass (i.e., six-lane divided highway) in the direction of Brinson Creek, and
will extend the entire width of the contam nant plume. RAA 5 is an InterimRenedial Action
representing only one phase of a conprehensive investigation and renedi ation programat Site 35.
The sel ected renmedy addressed in this InterimRCOD provides for reduction of organi c contam nants
in the surficial groundwater to levels below North Carolina Water Quality Standards (NOWXS) and
mtigates potential risks to human health and the environnent.

The naj or conponents of the selected renedy (RAA 5) include:

. Si x aeration wells spaced at approxinmately 180 feet (center to center). These wells
would be installed in a |line between the proposed hi ghway and Brinson Creek.

. A subnersi bl e punp incorporated into each well. These punps are placed near the
bottomof the wells. They draw in contam nated groundwater and punp it to the



stripping zone of the aeration system

. An aeration systemin each well. As water is punped in fromthe bottomof the wells;
air isinjected into the water allowing the VOCs to nove fromthe dissol ved phase to
the vapor phase. As the water is aerated, it is forced back out into the fornation

. A header systemthat delivers pressurized air fromthe conpressor/bl owers at each
well to the well heads

. An air extraction header systemthat runs fromthe well heads to a carbon adsorption
unit adjacent to the well. This systemis equipped w th vacuum punps that draw VOC
laden air fromthe well heads to carbon adsorption units.

. Carbon adsorption units that adsorb vapor phase VOCs fromthe contam nated air prior
to discharge to the atnosphere. These units, along with the blowers, vacuum punps,
and controls will be housed in individual treatmnment buildings, which will also house
the in well aeration well heads.

. Each wel | head has an upper observation well (slightly above groundwater table) and
a | ower observation well bel ow the groundwater table.

. I mpl emrent ation of aquifer use restrictions.

. Long-t erm groundwat er nonitoring

The viability of in well aeration technology at Canp Lej eune needs to be determ ned by nmeans of
afield pilot test. Such a test is scheduled to be initiated in Cctober 1995 at Canp Lej eune.
A Draft Report of results will be available in May 1996. Additionally, the field pilot test

provi de i nportant design support data. If it is determ ned, based on the results of the

field pilot test, that in well aeration cannot performas required, RAA 3 (G oundwater
Collection and On-Site Treatnment) will be selected as the InterimPreferred Renmedial Action

The nmaj or conponents of RAA 3 incl ude:

. A vertical interceptor trench (specifically, a biopolyner slurry drainage trench)
approximately two feet wide, by 30 feet deep, by 1,080 feet long. This trench will
be constructed fromthe ground surface to the sem confining |ayer

. A groundwat er collection system consisting of subnersible punps and above and bel ow
ground piping. Water that is intercepted by the trench is conveyed to an on-site
groundwat er treatnent plant.

. A groundwater treatnent plant located on-site. This plant will include a treatnent
bui l ding which will house the followi ng major process units: a filtration system a
settling tank, a sludge holding tank, an air stripper, an off-gas carbon adsorption
unit, and a liquid phase carbon adsorption unit.

. I mpl emrent ation of aquifer use restrictions.

. Long-t erm groundwat er nonitoring



Decl ar ati on

This interimaction is protective of human health and the environnment, conplies with federal and
state applicable or relevant and appropriate requirenents (ARARs) and criteria to be considered
(TBCs) directly associated with this action, and is cost-effective. This action utilizes
permanent solutions and alternative treatment technol ogies to the maxi mum extent practicable,
given the limted scope of the action. Because this action does not constitute the final renedy
for Site 35 the statutory preference for renedies that enploy treatnent that reduces toxicity,
mobility, or volune as a principal elenent for other nedia, including groundwater south and

sout hwest of the above ground storage tank (AST) area, surface water, and sedinent wld be
addressed at the tinme of the final response action. Subsequent actions are planned to address
fully the principal threats posed by this site.

<I MG SRC 0495240>
Si gnature (Commandi ng General, MCB Canp Lej eune) Date



1.0 SITE LOCATI ON AND DESCRI PTI ON

Mari ne Corps Base (MCB), Canp Lejeune is a training base for the U S. Marine Corps, located in
Onsl ow County, North Carolina. The Activity, as the base is referred to, covers approxi mately

236 square mles and includes 14 niles of coastline. MCB, Canp Lejeune is bounded to the

sout heast by the Atlantic OQcean, to the northeast by State Route 24, and to the west by

U S Route 17. The town of Jacksonville, North Carolina, is located north of the Activity (see
Figure 1).

Canmp Ceiger is located at the extrene northwest comer of MCB, Canp Lejeune. The main entrance
to Canp Geiger is off US Route 17, approximately 3.5 mles southwest of the city of
Jacksonville, North Carolina. Site 35, the deconm ssioned Canp Geiger Area Fuel Farm refers
primarily to five, 15,000-gallon aboveground storage tanks (ASTs), a punp house, and a fue

unl oading pad fornerly situated within Canmp Geiger just north of the intersection of Fourth and
G Streets (see Figure 2).

Site 35 is contained within OQperable Unit (QU) No. 10, one of 14 operable units at MCB, Canp
Lej eune. An "operable unit," as defined by the National G| and Hazardous Substances Pollution
Contingency Plan (NCP), is a discrete action that conprises an increnental step toward

conpr ehensi vel y addressing site probl ens.

The InterimFeasibility Study (FS) study area consists of a portion of QU No. 10 neasuring
approximately 18 acres. Mre specifically, the study area consists of contam nated groundwater
in the portion of the surficial aquifer that is located roughly between the Fuel Farm and

Bri nson Oreek (see Figure 2).

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Construction of Canp Ceiger was conpleted in 1945, four years after construction of MCB, Canp
Lej eune was initiated. Oiginally, the ASTs were used for the storage of No. 6 fuel oil, but
were |later converted for storage of other petrol eum products including unl eaded gasoline, diese
fuel, and kerosene. The date of their conversion is not known. The ASTs at the site are
reported to be the original tanks. Denolition of the Fuel Farm ASTs is conpl eted, havi ng begun
in the spring of 1995

Product was di spensed fromthe ASTs via trucks and underground piping. Routinely, the ASTs at
Site 35 supplied fuel to an adjacent dispensing punp. A leak in the underground line fromthe
ASTs to the dispensing island was reportedly responsible for the | oss of roughly 30 gallons per
day of gasoline over an unspecified period (Law, 1992). The |eaking |line was subsequently
seal ed and repl aced.

The ASTs at Site 35 were used to di spense gasoline, diesel, and kerosene to governnent vehicles
and to supply underground storage tanks (USTs) in use at Canp Ceiger and the nearby New R ver
Marine Corps Air Station until the spring of 1995. The ASTs were supplied by conmmercial carrier
trucks which delivered product to fill ports |located on the fuel unloading pad at the southern
end of the facility. Six short-run (120 feet nmaxi munm), underground fuel lines were utilized to
distribute the product fromthe unloading pad to the ASTs.

Reports of a release froman underground distribution |ine near one of the ASTs date back to
1957-58 (ESE, 1990). Apparently, the leak occurred as the result of danage to a di spensing
punp. At that tine, the Canp Lejeune Fire Departnent estimated that thousands of gallons of fue
were rel eased, although records of the incident cannot be |ocated. The fuel reportedly m grated
to the east and northeast toward Brinson Creek. Interceptor trenches were excavated and the
captured fuel was ignited and burned.

Anot her abandoned underground distribution |line extended fromthe ASTs to the fornmer Mess Hal
Heating Plant, |located adjacent to D Street, between Third and Fourth Streets. The underground
line dispensed No. 6 fuel oil to a UST which fueled the Mess Hall boiler. The Mess Hal I,

|l ocated across "D' Street to the west, is believed to have been denblished along with its
Heating Plant in the 1960s.

In April 1990, an undeterm ned anount of fuel had been di scovered by Canp Cei ger personnel
al ong the unnaned drai nage channels north of the Fuel Farm Apparently, the source of the fuel



believed to be diesel or jet fuel, was an unauthorized di scharge froma tanker truck that was
never identified. The Activity, reportedly initiated an emergency clean-up action that included
the renoval of approxinmately 20 cubic yards of soil

Deconmi ssioni ng of the Fuel Farmbegan in the spring of 1995 and was conpleted in July 1995.
The ASTs were cl eaned, disnmantled and renoved al ong with associated concrete foundations, slabs
on grade, berns, and underground piping. The Fuel Farmwas renoved to make way for a six-lane
di vi ded hi ghway proposed by the North Carolina Departnent of Transportation (NC DOT) (see
Figure 2).

In addition to the Fuel Farmdisnmantling, soil remediation activities began in August 1995 al ong
the highway right-of-way as per an Interi mRecord of Decision executed on Septenber 15, 1994.
The soil renediation work is schedul ed to be conpleted during the fall of 1995

Previ ous Investigations and Fi ndi ngs

Previ ous investigations conducted at Site 35 include the Initial Assessment Study of Marine
Corps Base, Canp Lejeune, North Carolina (WAR 1983); Final Site Summary Report, MCB Canp

Lej eune (ESE, 1990); Draft Field Investigati on/Focused Feasibility Study, Canp Gei ger Fuel Spil
Site (NUS, 1990); Underground Fuel Investigation and Conprehensive Site Assessnent (Law,

1992); Addendum Report of Underground Fuel Investigation and Conprehensive Site Assessnent

(Law, 1993); InterimRenedial Action Renedial Investigation/Feasibility Study for Soil (Baker
1994); Conprehensive Renedi al Investigation Report (Baker, 1994); and InterimFeasibility Study
for Surficial Goundwater (Baker, 1994).

The Initial Assessnment Study identified Site 35 as one of 23 sites warranting further
investigation. Environmental nedia were not sanpled as part of this study.

ESE perforned the Confirmation Study at the Fuel Farm between 1984 and 1987. Soil

groundwat er, surface water, and sedi nent sanples were obtai ned and anal yzed for lead, oil and
grease. Goundwater was al so anal yzed for volatile organics. G| and grease results indicated
that soils northeast of the Fuel Farmwere potentially inpacted by site activities.

Additional wells were installed by NUS Corporation during the Focused Feasibility Study, which
was conducted in 1990. Soil cuttings obtained fromtwo of the four well borehol es contained
hydr ocar bon rel ated contam nation

Law conduct ed the Conprehensive Site Assessnment in 1991. A total of 18 soil borings were
drilled, sanpled and converted to nested wells that nonitor the upper and | ower portions of
water table aquifer. An additional three soil borings were drilled to provide stratigraphic
data. Five nore soil borings were drilled to provide data regardi ng vadose zone contam nati on
N ne hand-auger sanples were al so obtained. A follow up study was conducted subsequent to the
Conprehensive Site Assessnent. Three additional borings were drilled, sanpled and converted to
wel | s.

Law i dentified separate areas of inpacted soil and groundwater directly beneath and apart from
the Fuel Farm The nature of the contam nation included both chlorinated organi c conpounds
(e.g., TCE, trans-1,2-DCE, and vinyl chloride) and petrol eum hydrocarbons (e.g., TPH MIBE
BTEX). The majority of the soil contam nation encountered appeared to be associated with a
fluctuating groundwater table. Two plunes of shallow groundwater contaminated with petrol eum
constituents and two plunes contam nated with chlorinated organics were identified. Al four
plumes were |l ocated north of Fourth Street and east of E Street except for a portion of a TCE
pl ume extendi ng sout hwest of Fourth Street. The approxinate | ocations of these plunes are shown
on Figures 3, 4, 5, and 6.

The InterimRenedial Action R conducted by Baker in 1993 and 1994 consisted of drilling seven
addi tional soil borings including five in those areas where groundwater contam nation plunes
were suspected. In general, the InterimRenedial Action R data confirmed the findings of the
CSA (Law, 1992) which indicated contam nated soil conditions at Site 35 are prinmarily associated
with a fluctuating shall ow groundwat er pl une.

The InterimRenedial Action RI/FS culminated with an executed InterimRecord of Decision

(RCD), signed on Septenber 15, 1994, for the remedi ation of contam nated soil al ong and adj acent
to the proposed highway right-of-way at Site 35. Three areas of contam nated soil have been
identified (see Figure 2). The first area is located in the vicinity of the Fuel Farmand the



two other areas are |located north of the Fuel Farm The larger of these two areas is |ocated
along F Street in the vicinity of nonitoring well MWM25. Baker has estinmated that approxi mately
3,600 cubic yards (4,900 tons) of contam nated soil is present in these areas. Contani nated
soil located in these areas is schedul ed for renoval and di sposal at an off-site soil recycling
facility beginning July 1995.

A fourth area of soil contam nation, |ocated i mediately north of Building (480, was al so
identified in the InterimROX1994). Additional data pertaining to this fourth area becane
avai | abl e subsequent to the execution of the InterimROD. The data indicated that contam nated
soil was encountered in this area during the renoval of a UST in January 1994. The cont ani nated
soil was excavated and reportedly disposed off site; however, no docunentation is available
regardi ng how or where the soil was disposed. An additional soil investigation will be
conducted in this area to confirmthat the contam nated soil was not returned to the excavation
and that followup soil renediation in this area i s not necessary.

A conprehensive R was conducted by Baker in 1994 to evaluate the nature and extent of the
threat to public health and the environnent caused by the rel ease of hazardous substances,
pollutants, or contam nants, and to support a Feasibility Study eval uation of potential renedia
alternatives. The R field programwas initiated on April 11, 1994. Data gathering activities
were derived froma soil gas survey and groundwater screening investigation, a soi
investigation, a groundwater investigation, a surface water and sedi nent investigation, and an
ecol ogical investigation. Fromthe results of the conprehensive R, an InterimFeasibility
Study for surficial groundwater was conpleted in May 1995 and is the supporting docunent of this
InterimROD. An Interi mProposed Renedial Action Plan (PRAP) identified In Wll Aeration and
Of-Gs Carbon Adsorption as the nethod to renedi ate organic contam nation in the surficial
groundwater in the vicinity of the Fuel Farm

Fuel and sol vent rel ated groundwater contam nation was identified in the surficial aquifer in
the area north of Fourth Street. Two additional plunes of solvent rel ated groundwater

contam nati on have been identified adjacent to Site 35. The extent and sources of this

contami nati on have not been identified and additional R activities are planned. In addition
significant levels of organic and inorganic contam nation were identified in sedinent sanples
Two USTs | ocated near the Fuel Farm have been the subject of previous investigations conducted
under an Activity-wi de UST program The two USTs include a No. 6 fuel oil UST situated adjacent
to the former Mess Hall Heating Plant, and a No. 2 fuel oil UST situated adjacent to the

Expl osi ve Ordnance and Disposal Arnmory, O fice, and Supply Building. The forner UST was
abandoned in place years ago (date unknown) and has been the subject of previous environnmenta
investigations perfornmed by ATEC Associates, Inc. and Law. The latter UST was renoved in
January 1994, and is the UST associated with the fourth area of soil contam nation identified in
the previously nmentioned InterimROD, signed Septenber 1994. The area fromwhich this latter
UST was renoved is reported to be schedul ed for an upconmi ng conprehensi ve environnenta

i nvestigation

3.0 H GHLI GHTS OF COWUNI TY PARTI Cl PATI ON

The Final InterimProposed Renedial Action Plan (PRAP) for surficial groundwater at Site 35 was
rel eased to the public on May 9, 1995. These docunents were nade available to the public at the
information repository naintained at the Onslow County Library and Buil ding 67, MCB, Canp

Lej eune. The notice of availability of these docunments was published in The Jacksonville Daily
News in the formof a display ad on April 29, 1995 and a legal ad on May 3, 1995. A public
comrent period was held fromMay 10 to June 10, 1995. In addition, a public nmeeting was held on
May 10, 1995. At this neeting representatives from DOV Mari ne Corps were avail able to discuss
the remedial action alternatives (RAAs) currently under considerati on and address community
concerns. However, no nmenbers of the community turned out for the neeting. Responses to the
comrent s recei ved during the comrent period are included in the Responsiveness Summary, which
is part of this ROD (Section 11.0)

Thi s deci si on docunent presents the five RAAs which were considered. RAA 5 has been sel ected
for the renedi ati on of organic chem cal contam nated surficial groundwater at Site 35. This RAA
has been chosen in accordance with the Conprehensive Environnmental Response, Conpensation

and Liability Act (CERCLA), as anmended by the Superfund Amendrments and Reaut hori zation Act
(SARA) and, to the extent practicable, the NCP. The selected RAA for surficial groundwater at
Site 35 is based on the Adm nistrative Record



The viability of in well aeration technology (RAA 5) at Canp Lejeune will be determ ned by nmeans
of afield pilot test scheduled to be initiated in Cctober 1995. A Draft Report of results will
be available in May 1996. Additionally, the field pilot test will provide inportant data to
support the full design of this alternative. If it is determ ned, based on the results of the
field pilot test, that in well aeration cannot performas required, RAA 3 (G oundwater

Coll ection and On-Site Treatnment) will be selected as the InterimPreferred Renmedial Action

4.0 SCOPE AND GOALS COF | NTERIM REMEDI AL ACTI ON

The response action presented in this docunent is interimin nature because it represents only
one phase of a conprehensive investigation and renediation at Site 35 and is not intended to
represent the final solution for QU No. 10. This particular interimaction focuses on organic
groundwat er contamnation in the surficial aquifer located in the vicinity of the Fuel Farm and
ext endi ng downgr adi ent towards Brinson Creek. A renediation systeminstalled in this area would
be designed to nitigate the mgration of groundwater contam nation fromQU No. 10 prior toits
di scharge into Brinson Creek.

QG her nedia of concern such as sedinent, and groundwater in the upgradient portion of the
surficial aquifer, will be addressed during subsequent RI/FS activities that are due to commence
later in 1995. Soil contamnation at Site 35 was the focus of an InterimRenedial Action
docunent that was issued by Baker on August 31, 1994.

The scope and goals for the renediation of organic chem cal contam nated groundwater were

devel oped based on North Carolina Water Quality Standards (NCWX). In the InterimFeasibility
Study, which addressed contam nated surficial groundwater at Site 35, risk-based cleanup goals
were established. These goals were then conpared to Federal Maxi mum Contam nant Levels (MCLs)
and NCWXS, and the nobst conservative value for each contam nant was sel ected as the remedi ation
goal . In each case, the nost conservative criteria was the NCMX. The renedi ati on goals for

the organi c contam nants of concern are |isted bel ow

. Benzene 1 ug/L

. Trichl oroethene 2.8 ug/L

. ci s-1, 2-di chl oroethene 70 ug/L

. trans-1, 2-di chl oroethene 70 ng/L

. Et hyl benzene 29 ug/L

. Met hyl Tertiary, Butyl Ether 200 ng/L
. Xyl enes 530 ug/L

5.0 SI TE CHARACTERI STI CS

This section of the InterimROD presents an overview of the nature and extent of surficia
groundwat er contamnation in the vicinity of the Fuel Farmat Site 35. The nature and extent of
contami nati on was determ ned based on the analytical results obtained under the R (Baker
1994) .

G oundwat er contam nati on was observed in the surficial aquifer along both the upper and | ower
nmonitored intervals. Fuel-related organic contam nants (e.g., BTEX), when encountered, appear
nore prevalent in the upper portion of the surficial aquifer. Conversely, solvent-related
organi c contam nants (e.g., TCE), when encountered, appear nore prevalent in the |ower portion
of the surficial aquifer. This is likely due to the fact that the latter type of contam nants
have specific gravities greater than water and tend to "sink" while fuel-related contam nants
have specific gravities less than water and tend to "float".

The extent of fuel-related contam nati on appears to be adequately defined based on the data
obtained to date. Fuel-related contam nants are present in the area north of Fourth Street in
the vicinity of obvious suspected sources such as the Fuel Farm and nearby forner UST sites.
The limts of fuel related contamination are depicted in Figures 3 and 4.

There are four distinct plunmes of groundwater contamination in the upper portion of the
surficial aquifer. The nost northern plune is located i nmedi ately east of F Street and north of
the ASTs at Site 35. The easternnost plune is north of Building TC474 and east of the ASTs. The
westernnmost plune is in the vicinity of building G480 and the football field. The sout her nnost
portion of this plunme has not been adequately defined (see Figures 3 and 5).



G oundwat er contam nation in the |lower portion of the surficial aquifer consists of two separate
plumes that conglonerate into a single plune. The easternnost plume is centered roughly under
Bui | di ngs TC4A74, TCA73, and TC4A70. The westernnost plume is south of Fourth Street and

centered directly under E Street. The southernnost boundary of this conglonerate plune has not
been adequately delineated (see Figures 4, 5 and 6). Additional investigations are planned to
further evaluate the extent of this contam nation.

O her nedias of concern such as sedi nent and groundwater in the upgradient portion of the
surficial aquifer will be addressed as part of a Suppl enental G oundwater |nvestigation to be
initiated in Decenber 1995. Soil contanmination at Site 35 was the focus of an Interi m Renedi al
Action docunent that was issued by Baker on August 31, 1994.

6.0 SUMVARY OF SI TE RI SKS
Basel i ne Human Heal th R sk Assessnent

A baseline human health risk assessment (BRA) was perforned as part of this study utilizing the
data obtai ned under the RI field investigation. Contam nants of potential concern (COPC) for
the BRA were selected for each nedia as shown in Table 1.

The BRA highlights the nedia of interest fromthe human health standpoint at QU No. 10 by
identifying areas with elevated Increnental Cancer Risk (ICR) and Health Index (H) val ues.
Current and future potential receptors at the site include current mlitary personnel, future
residents (i.e., children and adults), and future construction workers. The total risk from
each site for these receptors was estimated by logically sunmmng the nultiple exposure pathways
likely to affect the receptor during a given activity. The risk to human health was derived
based on the follow ng receptors and contam nant exposure routes:

1. Current Mlitary Personnel
a. Incidental ingestion of COPCin surface soil + dermal contact with COPC in surface soil
+ inhal ati on of airborne COPC

2. Future Residents (Children and Adults)
a. Incidental ingestion of COPCin surface soil + dermal contact with COPC in surface soil
+ inhal ation airborne of COPC
b. Ingestion of COPC in groundwater + dermal contact with COPC in groundwater + inhalation
of volatile COPC
3. Future Construction Wrker

a. Incidental ingestion of COPCin on-site subsurface soil + dernal contact with COPC in
subsurface soil + inhalation of airborne COPC

4. Current Residents (Children and Adults)
a. Ingestion of COPC in surface water and sedinent + dermal contact with COPC in surface
wat er and sedi ment
b. Ingestion of fish tissue (adults only)

The total site ICR and H values associated with current and future receptors at this site are
presented in Table 2. The total site ICR estinated for future residential children (2.0E-03)
and adults (4.3E-03) exceeded the USEPA s upper bound risk range (1E-04). The total site ICR
estimated value for the current residential child (3.0E-07) is bel ow the USEPA s upper bound
risk range, while the current residential adult (1.4E-04) is slightly above the risk range
(1E-04 to 1E-06). The total site ICR estimated for future construction workers (1E-07) was |ess
than the USEPA's | ower bound target risk (1E-06). The total site ICR estimted value for
current mlitary personnel (3.2E-06) is within the USEPA's risk range (1E-04 to 1E-06).

Addi tional Iy, USEPA gui dance provides for a maxi numH value of 1.0. The total site H for
future residential children (65) and adults (28) exceed unity (i.e., 1.0). The total site H
for current residential child (2.4E-02) is less than unity, while the total site H for the
current residential adult (3.5) is greater than unity. The total site H estinmated for the
future construction worker (1.7E-02) did not exceed unity. Finally, the total site H for the
current mlitary personnel (1.0E-01) did not exceed unity. The total site risk was driven by
future potential exposure to groundwater contam nated with cis-1, 2-dichl oroet hene,

trichl oroet hane, benzene, antinony, arsenic, barium beryllium chrom um cadm um mnanganese,
and vanadi um and current potential exposure to fish due to nercury.



Ecol ogi cal Ri sk Assessnent

As part of this study an ecol ogical risk assessnent (ERA) was conducted to assess the potentia
inpacts to ecol ogical receptors fromcontam nants detected at Site 35. Additional data obtained
along Brinson Creek fromSite 36, |ocated downstreamof Site 35, was al so used in the ERA
Simlar to the BRA, COPC were selected for the nedia considered in the ERA. These nedi a i ncl ude
sedi ment, surface water, surface soil, and biota

Overall, metals and pesticides appear to be the nost significant site related COPCs that have
the potential to affect the integrity of the aquatic and terrestrial receptors at QU No. 10.
Al t hough the Anerican alligator and red-cockade woodpecker have been observed at QU No. 10,
potential adverse inpacts to these threatened or endangered species are | ow due to the | ow
level s of contaminants in their critical habitats.

Aquati c Ecosystem

Surface water quality showed exceedances of aquatic reference values for |ead, nercury, and
zinc. For sedinents, concentrations of |ead and the organics dieldrin, 4,4'-DDD, 4,4'-DDE
4,4' -DDT, endrin, alpha-chlordane, and gamma-chl ordane exceeded the aquatic reference val ues.
In the surface water, nercury exceeded aquatic reference values in the upstream stations.

Al t hough these levels were indicative of a high potential for risk (Q > 100), nercury is not
believed to be site related. Zinc exceeded unity slightly and was only found at a single
station. Lead has a single exceedance of the aquatic reference value by slightly greater than
10 indicating a noderate potential for risk to aquatic receptors.

In the sedinents, |ead exceeded the | ower sedinent aquatic reference val ue throughout Brinson
Creek. The only exceedances of the higher sedinment aquatic reference val ue occurred downstream
of Site 35 with the highest Q of 137 representing a high potential for risk to aquatic
receptors. The |lead detected in sedinents is likely site related, the result of past reported
surface spills/runoff and past and ongoi ng groundwater discharges to surface water. Pesticides
exceeded the sedi nent aquatic reference val ues throughout Brinson Creek. The highest Q, 2,600
for dieldrin, represents a high potential for risk to aquatic receptors. There is no docunented
pesticide disposal or storage/preparation activities at Site 35. The pesticide | evels detected
in the sedinments probably are a result of routine application (i.e., pest control) in the
general vicinity of Site 35.

Al though the pesticides in the sedinments were found at |evels indicating contam nation

t hroughout the watershed, the highest |evels were observed in the | ower reaches of Brinson
Creek. This deposition trend nmay be related to the higher organics in the sedinents in the
| ower reach, which woul d accunul ate nore of these types of contam nants.

The fish comunity sanpled in Brinson Creek was representati ve of an estuarine ecosystemwith
both freshwater and narine species present. In addition, the presence of blue crabs, grass
shrinp, and crayfish support the active use of Brinson Creek by aquatic species.

The absence of pathol ogi es observed in the fish collected fromBrinson Greek indicates that the
surface water and sedinent quality does not adversely inpact the fish comunity.

The benthic nmacroi nvertebrate comunity denonstrated the typical tidal/freshwater species trend
of primarily chironm ds and ol i gochaetes in the upper reaches and pol ychaetes and anphi pods in
the | ower reaches. Species representative of both tolerant and intolerant taxa were present.
Speci es richness and densities were representative of an estuarine ecosystem

In summary, the aquatic comunity in Brinson Creek was representative of an estuarine commnity
and does not appear to be adversely inpacted by surface water and sedi nent quality.

Terrestrial Ecosystem

Surface soil quality indicated an infrequent potential for adversely inpacting the terrestria
receptors that have indirect contact with the surface soils. This adverse inpact is prinmarily
due to arsenic and chrom umconcentrations in the surface soils. For the larger receptors
(rabbit, raccoon, and quail) the terrestrial reference val ues exceeded unity only slightly.
Therefore, there is no significant adverse inpact to terrestrial receptors fromsite-rel ated



cont am nant s.
7.0 DESCRI PTI ON OF ALTERNATI VES
Nurer ous technol ogi es and process options were screened and eval uated under the InterimFS.

Based upon screening criteria, nmany of the technol ogi es and process options were elimnated.
Utimately, five RAAs were developed with the following titles:

. RAA 1 - No action

. RAA 2 - No Action with Institutional Controls

. RAA 3 - Goundwater Collection and On-Site Treat nent

. RAA 4 - In Situ Air Sparging and Of-Gs Carbon Adsorption
. RAA'5 - In Wll Aeration and O f-Gas Carbon Adsorption

A brief description of each alternative, as well as the estimated cost and tinefrane to
inplenent the alternative, are as follows:

. RAA 1 - No Action

Capital Cost: $0

Annual Qperation and Mi ntenance (Q&\): $0
Total Net Present Worth (30 Years): $0
Months to Inplement: O

Under RAA 1, no renedial actions will be perforned to reduce the toxicity, nobility, or volune
of the contam nated surficial groundwater at Operable Unit No. 10. This nethod assunes that
passi ve renedi ation will occur via natural attenuati on processes and that the contam nant |evels
wi Il be reduced over an indefinite period of tine. However, the achievabl e reducti ons versus
tine is difficult, if not inpossible, to predict.

The No Action RAA is required by the NCP to provide a baseline for conparison wth other
alternatives. Since contamnants will remain at the site under this alternative, DON is required
by the NCP [40 CFR 300.430(f)(4)] to review the effects of this alternative no |l ess often than
every five years after initiation of the selected renedial action.

. RAA 2 - No Action with Institutional Controls

Capital Cost: $6,200

Annual Qperation and Mintenance (&\ Costs: $19, 100
Total Net Present Worth (30 years): $299, 800

Months to Inplenment: 1

Under RAA No. 2, no renedial actions will be perforned to reduce the toxicity, nmobility, or
volume of the contami nated surficial groundwater at Operable Unit No. 10. This RAA assunes that
the Base Master Plan will be nodified to include restrictions on the use of the surficial
aquifer in the vicinity of the Fuel Farm These institutional controls will reduce the risk to
human health and the environnent posed by elimnating potential exposure to shallow groundwater;
however, without additional remediation the contam nated surficial groundwater will remain a
future source of contam nation for Brinson Creek via groundwater discharge.

In addition to aquifer-use restrictions, long-termgroundwater nmonitoring is included under this
RAA to provide data regarding the inpact of natural attenuation and the progress of contam nant
mgration. Long-term groundwater nonitoring will include: the sem -annual collection and

anal ysis (TCL VOCs) of groundwater sanples from 11l nonitoring wells; the devel opnent of a sem -
annual nonitoring report; and the replacement of one nonitoring well every five years. Since
contaminants will renain at the site under this alternative, the DON is required by the NCP [40
CFR 300.430(f)(4)] to reviewthe effects of this alternative no less often than every five years
after initiation of the selected renedial action.

. RAA 3 - G oundwater Collection and On-Site Treat nment
Capital Cost: $2,122,700
Annual Qperation and Mi ntenance (8&\) Costs: $57, 100
Total Net Present Worth (30 years): $3, 000, 500



Months to Inplement: 3

RAA 3 is a source collection and treatnent alternative; the source being the contam nated
surficial groundwater in the vicinity of the Fuel Farmat Qperable Unit No. 10. Under this
alternative a vertical interceptor trench will be installed at the downgradi ent edge of the
contam nated plune in the area between the proposed hi ghway and Brinson Creek (see Figure 7).
The interceptor trench will extend fromthe ground surface to the sem -confining |ayer at the
base of the surficial aquifer (see Figure 8). The purpose of the interceptor trench is to

coll ect contami nated surficial groundwater for transfer to an on-site treatnment facility prior
to it being discharged to Brinson Creek.

The type of interceptor trench proposed under RAA 3 is ternmed a "biopol yner slurry drai nage
trench."” This type of trench can be installed w thout dewatering or structural bracing. Through
the use of a natural, biodegradable slurry, the walls of a trench excavation can be supported
and the trench can be installed w thout personnel entering an excavati on. Conpared to other
trenchi ng nmethods, this technique is safer and nore cost-effective in areas with a high
groundwat er and unstabl e soil because dewatering and shoring are not required

The interceptor trench will be designed to collect groundwater at a rate roughly equal to the
rate of groundwater flow (5 to 10 gpn) across the upgradient face of the trench (31,900 square
feet). Flow across the downgradi ent face of the trench will be restricted by an inperneabl e
geonenbrane barrier. Drawdown of the groundwater surface will be mnimzed so as to nmtigate the
potential of excessive ground settlenent beneath the highway. The collected groundwater wll be
conveyed to an on-site treatnment systemlocated just east of the proposed hi ghway ri ght-of -way,
creek-side, where it appears that adequate space and firmground is avail abl e. Baker, LANTD V,
and MCB, Canp Lejeune will negotiate with NC DOT regarding the specifics of site access to the
creek side of the new highway. EPA and NC DEHNR wi || be kept abreast of devel opnents regarding
this subject. In this interimROD, Baker proposes an access road running parallel to the east
side of the highway fromthe south.

The coll ected groundwater will be treated sufficiently to allow for its discharge to Brinson
Creek at a point downstreamof QU No. 10. It is anticipated that the groundwater treatnent
systemw ||l include filtration for the renoval of suspended solids, precipitation for the
renmoval of inorganics, sludge collection and disposal, volatilization (air stripping) for the
renmoval of volatile organic contam nants (VOCs), and secondary treatnent of VOC emissions from
the air stripper and of the treated groundwater (i.e., via earbon adsorption). Figure 9 is a
process flow diagramof this treatnent train. The treatnent plant effluent will be sanpled once
a nmonth to insure that water discharged to Brinson Creek neets all applicable water quality

st andar ds.

RAA 3 assumes that the Base Master Plan will be nodified to include restrictions on the use of
the surficial aquifer in the vicinity of the Fuel Farm This institutional control wll reduce
the risk to human health and the environnent posed by this nedia by elimnating potenti al
exposure to shallow groundwater. In addition to aquifer-use restrictions, |ong-term groundwater
nonitoring is to be included under this RAA to provide data regarding the inpact of natural
attenuation and the progress of contam nant migration. Long-term groundwater nonitoring wll
include: the seni-annual collection and anal ysis (TCL VOCs) of groundwater sanples from 11
nonitoring wells; the devel opnent of a sem -annual nonitoring report; and the replacenent of one
nonitoring well every five years.

Since contaminants will remain at the site under this alternative, the DONis required by the
NCP [40 CFR 300.430(f)(4)] to review the effects of this alternative no |l ess often than every
five years after initiation of the selected renedial action.

. RAA 4 - In Situ Air Sparging And Of-Gs Carbon Adsorption
Capital Cost: $1, 068, 400
Annual Qperation and Mi ntenance (&\ Costs: $90, 100
Total Net Present Wrth (30 years): $2,459, 600
Months to Inplement: 3

In situ air sparging (1AS) is a technique in which air is injected into water saturated zones
for the purpose of renoving organic contamnants prinmarily via volatilization and secondarily
vi a aerobi c bi odegradation. | AS systens introduce contamnant-free air into an inpacted aquifer



near the base of the zone of contami nation, forcing contam nants to transfer fromthe
groundwat er into sparged air bubbles. The air bubbles are then transported into soil pore spaces
in the unsaturated zone where they are typically collected via soil vapor extraction (SVE)

and conveyed to an above-ground of f-gas treatnent system

An |1 AS systemtypically is conprised of the followi ng conponents: 1) air injection wells; 2) an
air conpressor; 3) air extraction wells; 4) a vacuum punp; 5) associ ated piping and val ving for
air conveyance; and 6) an off-gas treatnent system(e.g., activated carbon, conbustion, or
oxidation). Under RAA 4, a line of air sparging wells will be installed between the proposed

hi ghway and Brinson Creek in order to treat and contain the contam nant plune near its
downgr adi ent extreme. Based on enpirical data fromsinmlar sites, the radius of influence of an
air sparging well ranges fromfive to alnost 200 feet, but is typically on the order of 25 feet
(EPA, 1992). The proposed off-gas treatnent system consisting primarily of activated carbon
units, will be located just east of the proposed hi ghway right-of-way, creek-side, where it
appears that there is adequate space and firmfoundation material available. The air em ssions
fromthe of f-gas treatnent systemw ||l be sanpled nonthly to insure that all applicable air

em ssions standards are being net.

Air sparging systens are nost effective in sandy soils, but can be adversely inpacted by high

| evel s of inorganic conpounds in the groundwater which oxidize and precipitate when contacted by
the sparged air. These inorganics can forma heavy scale on well screens and clog the well space
of the sand pack surrounding the well screen resulting in a reduction in perneability. Afield
pilot test is recommended to determine the |oss of efficiency over tine as a result of

i norganics precipitation and oxi dation, the radius of influence of the wells under various heads
of injection air pressure, and the rate of off-gas organi c contam nant renoval via carbon
adsorption and carbon breakt hr ough.

Baker, LANTDIV, and MCB, Canp Lejeune will negotiate with NC DOT regarding the specifics of site
access to the creek side of the new highway. EPA and NC DEHNR wi || be kept abreast of

devel opnents regarding this subject. In this InterimROD, Baker proposes an access road running
parallel to the east side of the highway fromthe south

RAA 4 assumes that the Base Master Plan will be nodified to include restrictions on the use of
the surficial aquifer in the vicinity of the Fuel Farm This institutional control wll reduce
the risk to human health and the environnent posed by this nedia by elimnating potenti al
exposure to contam nated shall ow groundwater. In addition to aquifer-use restrictions, long-term
groundwater nmonitoring is to be included under this RAA to provide data regarding the inpact of
natural attenuation and the progress of contami nant migration. Long-term groundwater nonitoring
will include: the sem -annual collection and analysis (TCL VOCs) of groundwater sanples from 11
nmonitoring wells; the devel opnent of a sem -annual nonitoring report; and the replacenent of one
nmonitoring well every five years

Since contaminants will remain at the site under this alternative, the DONis required by the
NCP [40 CFR 300.430(f)(4)] to review the effects of this alternative no |l ess often than every
five years after initiation of the selected renedial action

. RAA'5 - In Wll Aeration and O f-Gas Carbon Adsorption
Capital Cost: $1, 248, 300
Annual Qperation and Mi ntenance (&M : $82, 320
Total Net Present Wrth (30 years): $2,519, 700
Mont hs of | nplenentation: 3

In well aeration is a new technology that utilizes circulating air flow w thin a groundwater

well that, in effect, turns the well into an air stripper. In well aeration differs fromair
sparging in that volatilization occurs outside the well via air sparging and within the well via
aeration. Simlar to air sparging, this technique renoves organic contam nants from groundwat er
primarily via volatilization and secondarily via aerobic biodegradati on. Under RAA 5, a line of
inwell aeration wells will be installed between the proposed hi ghway and Bri nson Oreek in order
to treat and contain the contam nated plune near its downgradi ent extrene (see Figure 10).

The radi us of influence of an in well aeration well is reportedly nmuch greater than a typica
air sparging well system At Site 35, the radius of the influence has been cal cul ated by the
t echnol ogy' s devel opers to be over 100 feet. The radius of influence is based upon site-specific



geol ogi cal and hydrogeol ogi cal paraneters.

Vol atilized organic contam nants collected by the in well aeration system unlike air sparging
wi Il be conveyed to independent carbon adsorption units placed adjacent to each well system (see
Figure 11). The air emissions fromthe off-gas treatnent systemw |l be sanpled nonthly to
insure that all applicable air standards are net. Each well and above-ground off-gas treatnent
systemw || be housed in a small prefabricated building

In well aeration systens, |like | AS systens, are nost effective in sandy soils, but can be
adversely inpacted by high I evels of inorganic conpounds in the groundwater which oxidize and
preci pitate when contacted by air. These inorganics can forma heavy scale on well screens and
clog the well space of the sand pack surrounding the well screen resulting in a reduction in
pernmeability. The results of a field pilot test will help deternmine the | oss of efficiency over
tine as a result of inorganics precipitation and oxidation, the radius of influence of the wells
under various heads of injection air pressure, and the rate of off-gas organi c contam nant
renmoval via carbon adsorption and carbon breakt hrough

Baker, LANTDIV, and MCB, Canp Lejeune will negotiate with NC DOT regarding the specifics of site
access to the creek side of the new highway. EPA and NC DEHNR wi || be kept abreast of

devel opnents regarding this subject. In this InterimROD, Baker proposes an access road running
parallel to the east side of the highway fromthe south

RAA 5 assumes that the Base Master Plan will be nodified to include restrictions on the use of
the surficial aquifer in the vicinity of the Fuel Farm This institutional control wll reduce
the risk to human health and the environnent posed by this nedia by elimnating future potentia
exposure to shal | ow groundwat er

In addition to aquifer-use restrictions, long-termgroundwater nmonitoring is included under this
RAA to provide data regarding the inpact of natural attenuation and the progress of contam nant
m gration. Long-termgroundwater nonitoring will include: the sem -annual collection and

anal ysis (TCL VOCs) of groundwater sanples from 11l nonitoring wells; the devel opnent of a sem -
annual nonitoring report; and the repl acement of one nonitoring well every, five years

Since contaminants will remain at the site under this alternative, the DONis required by the
NCP [40 CFR 300.430(f)(4)] to review the effects of this alternative no |l ess often than every
five years after initiation of the selected renedial action

8.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

A detail ed analysis was perforned on the RAAs using the nine evaluation criteria in order to
select a site renmedy. A brief summary of each alternative's strengths and weaknesses with
respect to the evaluation criteria follows. (Table 3 presents a conplete sumary of the
alternatives evaluation; Table 4 provides a glossary of the evaluation criteria.)

Overal|l Protection of Human Health and the Environnent

RAA 1 (No Action) and RAA 2 (No Action Wth Institutional Controls) are simlar in that neither
alternative involves active treatnent. RAA 2 provides for sonme overall protection to hunan

heal th through the incorporation of aquifer-use restrictions which are not included under RAA 1
RAA 3 (G oundwater Collection and On-Site Treatnent), RAA 4 (In Situ Air Sparging And Of-CGas
Carbon Adsorption), and RAA5 (In Wll Aeration And O f-Gas Carbon Adsorption) have a common
element in that each is intended to reduce groundwater contam nation at the downgradi ent extreme
of the contam nated plune and to serve as a barrier to future contam nated groundwater di scharge
to Brinson Creek. RAA 3 would likely be the nost effective barrier inthat it is designed to
span the entire length and depth of the contam nated portion of the surficial aquifer and will
be equi pped with an i nperneabl e geonenbrane along its downgradient face. RAA 3 is the only
treatnent alternative that will inpact both organic and inorgani c contam nants which could be
inmportant if it is determined in the future that inorganic contam nants in groundwater are stil
a concern.

Conpl i ance Wth ARARs

RAA 1 (No action) and RAA 2 (No Action Wth Institutional Controls) are no action alternatives



that will not conmply with ARARs. RAA 3 (G oundwater Collection and On-Site Treatnent), RAA 4
(In Situ Air Sparging And O f-Gas Carbon Adsorption), and RAA 5 (In Well Aeration And Of-Gas
Carbon Adsorption) are prinarily source control neasures that will reduce contam nant |evels
over a limted area defined as the particular zone of influence of each system

Wet | ands disturbance will be an issue with RAA 3, 4, and 5, but, nost significantly with RAA 3
whi ch includes the excavati on of an approxi mately two-foot wi de, by 30-foot deep, by 1, 080-f oot
interceptor trench. The disturbance associated with RAA 4 and 5 is limted primarily to drilling
and well installations, although of the two, RA 4 will have the greater inpact due to the large
nunber of wells to be installed

Treated air and groundwater di scharge are provisions of RAA 3, whereas, only air emssions are a
part of RAA 4 and 5. These discharges will need to conply with applicable ARARs.

Long- Term Ef f ecti veness and Per manence

In the case of all five RAAs, contamination will remain at the site and require the DON to
review the effectiveness of the alternative on a five-year basis. RAA 1 (No Action) and RAA 2
(No Action Wth Institutional Controls) provide for no active neans of contam nant reduction
al though, under RAA 2, aquifer-use restrictions will provide a permanent neans for protection
agai nst direct human exposure to the contam nated surficial groundwater

The effectiveness of RAA 3 (Groundwater Collection and On-Site Treatnment), RAA 4 (In Situ Air
Sparging And O f-Gas Carbon Adsorption), and RAA5 (In Wll Aeration and O f-Gas Carbon

Adsor ption) can be assunmed to be roughly equivalent without the benefit of the results of field
pilot-scale testing. RAA 3 may be the nost difficult of the three to install, however, once
installed it will likely be the nost reliable and easiest to control. RAA 4 and 5 nay encounter
clogging problens if dissolved netals precipitate out of solution when placed in contact with
forced air. At a mninumthe netals problemw || pronpt increased mai ntenance which could | ead
to conplete well replacenent. RAA 4 has the additional problemof releasing toxic vapors to the
at rosphere during operation because it is difficult to apply sufficient vacuumto the vadose
zone where the groundwater surface is within a few feet of the ground surface

Reduction of Toxicity, Mbility, or Volunme Through Treat nent

No reduction of contaminants will occur under RAA 1 (No Action) and RAA 2 (No Action Wth
Institutional Controls) as the result of active treatnment because active treatnent is not
provi ded for under these RAAs.

RAA 3 (G oundwater Collection and On-Site Treatnent) provides for on-site treatnment of the
col l ected contani nated groundwater (organics and inorganics) using standard wastewater treatnent
t echnol ogy. Conversely, RAA 4 (In Situ Air Sparging And O f-Gas Carbon Adsorption) and RAA 5
(I'n Well Aeration And Of-Gas Carbon Adsorption) provide for treatnment of the organic phase of
contami nated groundwater in-situ. Both RAA 4 and 5 prinarily utilize volatilization technol ogy
and bi odegradati on technol ogy secondarily. The principle difference between the two is that
under RAA 4, both volatilization and bi odegradati on occur outside the well and within the soi
colum. Under RAA 5, volatilization occurs within the well while biodegradati on occurs outside
the well within the soil colum. Under RAA 4, it may be difficult to efficiently collect all of
the volatilized organic contam nants via conventional soil vapor extraction because of the
proximty of the groundwater surface to the ground surface at this site. Wthout an efficient
neans of collecting the volatilized organics under RAA 4, toxic vapors nay be released to the

at nrosphere. The zone of influence of an air sparging systemmay al so be significantly reduced
due to vapor extraction wells only four to five feet deep, the depth of groundwater. Vapor
extraction wells this close to the ground surface may short circuit and actually drawin air
fromthe atnosphere. Under RAA 5 these are not of concern because the volatilization is
conducted within the well and vapors are conveyed to activated carbon via piping which neans the
systemis essentially a closed | oop

RAA 3 will produce the highest volunme of residual waste during operation because it is the only
alternative involving groundwater treatnent. However, the volune of air treatnment under RAA 3
will be less than that under RAAs 4 and 5 because the latter are specifically designed as air
vol atilization systens. Under RAAs 4 and 5 a small vol ume of contami nated water will be
generated because extracted air contains water which condenses and collects in a knock-out tank



at the treatnment facilities.
Short-Term Ef fecti veness

Wor ker protection against exposure will not be a significant issue for any of the RAAs. Each
system provi ded for under RAA 3 (G oundwater Collection and On-Site Treatnent), RA 4 (In Situ
Air Sparging and Of-Gas Carbon Adsorption), and RAA5 (In Wl Il Aeration and O f-Gas Carbon
Adsorption) will require approximately 30 to 60 days to install with the total time in the field
for construction being a little longer. It has al so been assuned that systemstart-up and
testing operations will require an additional 90 days.

Under RAA 1 (No Action) and RAA 2 (No Action Wth Institutional Controls) there will be no
increase in the risks to the community resulting frominplenentation of the RAA. RAAs 3 and 5
will likely present mininmal risk of comunity exposure during inplenentati on and operation
because they are, in essence, closed |oop systens. RAA 4 has the potential for rel eases of
toxic vapors to the atnosphere because of close proximty of the groundwater surface to the
ground surface will neke efficient soil vapor extraction difficult.

Sorre di sturbance of the wetlands is expected under RAAs 3, 4, and 5. The greatest disturbance
will be associated with RAA 3.

Inmpl emrentability

Aside fromRAAs 1 and 2, which are essentially no action alternatives, RAA 3 (G oundwater
Collection And On-Site Treatnment) will present greater technical challenges during construction
than RAA 4 (In Situ Air Sparging and Of-Gs Carbon Adsorption) and RAA'5 (In Well Aeration

and O f-Gas Carbon Adsorption). This is because RAA 3 involves the construction of a two-foot
wi de by 30-foot deep by 1,080 foot long interceptor trench while RAAs 4 and 5 involve primarily
wel | installation.

The interceptor trench under RAA 3 represents specialized technology that is available froma
limted nunber of vendors, whereas, the air sparging technology of RAA 4 is relatively

commonpl ace and in well aeration (RAA 5) is a relatively new technol ogy offered by a few vendors
inthe United States. Two of these conpani es are | EG Technol ogi es Corporation and EGG

Envi ronnent al .

The proposed groundwater nonitoring plan coupled with routi ne system nai ntenance and

noni toring should be sufficient to provide sufficient notice of a systemfailure under either
RAA 3, 4 or 5. The purpose of the nonitoring is to provide for systemadjustnents with
sufficient tine so that a significant contam nant rel ease to the environment will not occur.
Because each systemunder RAA 3, 4, and 5 will require construction within a wetlands area and
because air and water discharges are incorporated into the designs, federal and state agency
interaction will be required.

Cost

The estinmated total present worth costs of the alternatives, excluding RAA 1 - No Action, range
from $299,800 for RAA 2 - No Action with Institutional Controls to $3, 000, 500 for

RAA 3 - Goundwater Collection and On-Site Treatnent. These costs are based on the assunption
of 30 years of active use. The ranking of the alternatives in terns of costs is as follows:

RAA 1 - No Action $0

RAA 2 - No Action with Institutional Controls $299, 800

RAA 4 - In Situ Air Sparging and O f-Gas Carbon Adsorption $2,459, 600
RAA'5 - In Wll Aeration and Of-Gas Carbon Adsorption $2,519, 700
RAA 3 - Goundwater Collection and On-Site Treatnent $3, 000, 500

Figure 12 graphically displays a conparison of costs for RAAs 2, 3, 4, and 5.
USEPA/ St at e Accept ance

The USEPA and NC DEHNR are in favor of either RAA 3 or 5 since both alternatives involve
treatnent and contai nnent of the plunmes | eading edge.



Communi ty Acceptance

Community acceptance is difficult to evaluate since public interest in Site 35 is mninal. It
can, however, be assuned that the community would not object to interimtreatnent of a
groundwat er condition that is inpacting Brinson Creek.

9.0 SELECTED REMEDY

The interimpreferred renedial action alternative is RAAS5 (In Wll Aeration and Of-Gas Carbon
Adsorption). The follow ng paragraphs describe the process by which RA 5 was sel ected over
RAAs 1, 2, 3, and 4. This process involved a conparison/contrast evaluation of the five RAAs
based on seven criteria: overall protectiveness, conpliance with ARARs, |long-term

ef f ecti veness/ per manence, reduction of toxicity, nmobility, or volunme through treatnent,
short-termeffectiveness, inplenentability, cost, USEPA/ State acceptance, and comunity
acceptance. (Table 3 presents a conplete sunmary of the alternatives evaluation; Table 4
provides a gl ossary of the evaluation criteria).

RAA 1 (No Action) and RAA 2 (No Action Wth Institutional Controls) are no action alternatives
RAA 3 (G oundwater Collection and On-Site Treatnent), RAA 4 (In Situ Air Sparging and Of-CGas
Carbon Adsorption), and RAA5 (In Wl | Aeration and O f-Gas Carbon Adsorption) are source
control alternatives. RAAs 3, 4, and 5 are preferred over the no action alternatives because
source control alternatives are nore effective at conplying with ARARs achi eving renedi ation
goals, contributing to the overall protection of human health and the environnent, and achieving
a permanent reduction in toxicity, nobility, and vol une of waste

O the three source control alternatives, RAA 3 is the nost difficult to inplenment because it
invol ves constructing a |arge perneabl e trench (approximately 2 feet w de, by 30 feet deep, by
1,080 feet long) in the soft ground of a wetlands area. RAA 4 and RAA 5, on the other hand,
have simlar inplenentability ratings because the major construction activity, in both cases,
involves the drilling and installation of nultiple vertical wells. Since well installation at
QU No. 10 has been executed successfully in the past, RAAs 4 and 5 should be relatively easy to
i npl enent conpared to RAA 3.

Despite its nmore difficult inplenentability, RAA 3 would likely be the easiest alternative to
operate and mai ntai n because it involves fewer operable conponents than RAAs 4 and 5.
Additionally, under RAAs 4 and 5, high netals in the groundwater could precipitate and oxidi ze
easily because these RAAs involve in situ aeration. The process could clog the well screens
whi ch woul d require frequent naintenance or even well replacenent.

Both RAA 3 and RAA 5 perforned well under the short-termand | ong-term effectiveness/
perfornmance eval uati on. RAA 4, however, did not performwell. Wen the groundwater surface

is within several feet of the ground surface, like it is at QU No. 10, vapor extraction (a nain
conmponent of RAA 4) is difficult to control and there is a risk of releasing toxic vapors to the
at nrosphere. Thus, RAA 4 could pose a risk to the comunity that RAAs 3 and 5 do not.

Under the final criterion, cost effectiveness, RA 4 resulted in the | owest net present worth
$2, 459, 600, although the cost of RAA5 is nearly the sanme, $2,519,700. RAA 3, however, requires
$3, 000, 500 which is roughly $500,000 nore than RAAs 4 and 5. RAAs 4 and 5 are nearly tied as
the nost cost effective alternatives with RAA 4 being slightly | ess expensive

In conclusion, neither RAA 1 nor RAA 2 was selected to be the preferred alternative because of
the potential environnental inpacts associated with a no action alternative. RAA 3 was not

sel ected because of its high cost and difficult inplenentability. Despite its simlarities to

RAA 5, RAA 4 was not sel ected because of the possible release of toxic vapors associated with

vapor extraction at Operable Unit No. 10. Thus, RAA 5, which is nearly the nost cost effective
alternative, was selected as the interimpreferred renedial action. Figure 10 presents a plan

view of this interimproposed renmedial action

The viability of in well aeration technology (RAA 5) at Canp Lejeune will be determ ned by nmeans
of afield pilot test scheduled to be initiated in Septenber 1995. A Draft Report of results
will be available in February, 1996. Additionally, the field pilot test will provide inportant
desi gn support data. If it is determ ned, based on the results of the field pilot test, that in
wel | aeration cannot performas required, RAA 3 (G oundwater Collection and On-Site Treatnent)



will be selected as the InterimPreferred Renedial Action
Remedy Description
The nmaj or conponents of RAA 5 incl ude:

. Si x aeration wells spaced at approxinmately 180 feet (center to center). These wells
would be installed in a |line between the proposed hi ghway and Brinson Creek.

. A subnersi bl e punp incorporated into each well. These punps are placed near the
bottom of the wells. They draw i n contam nated groundwater and punp it to the
stripping zone of the aeration system

. An aeration systemin each well. As water is punped in fromthe bottomof the well,
air isinjected into the water allowing the VOCs to nove fromthe dissol ved phase to
the vapor phase. As the water is aerated, it is forced back out into the fornation

. A header systemthat delivers pressurized air fromthe conpressor/blowers at each
well to the well heads

. An air extraction header systemthat runs fromthe well heads to a carbon adsorption
unit adjacent to the well. This systemis equipped with a vacuum punp(s) that draw
VOC | aden air fromthe well heads to a carbon adsorption unit.

. Carbon adsorption units that adsorb vapor phase VOCs fromthe contam nated air prior
to discharge to the atnosphere. These units along with the bl owers, vacuum punps and
controls will be housed in individual treatnent buildings which will also enclose
the in well aeration well heads.

. Each wel | head has an upper observation well (slightly above groundwater table) and
a | ower observation well bel ow the groundwater table.

. I mpl emrent ati on of aquifer use restrictions.
. Long term groundwat er nonitoring
Esti mated Costs
The costs that will be incurred to inplenent RAA 5 are as foll ows:

Capital Cost - $1, 248, 300
Annual Q&M - $82, 320

The total net present worth (over 30 years) of these costs is $2,519,700. It is inportant to
note that the cost estimate was calculated for the FS evaluation and shoul d not be considered a
construction quality estinmate. An FS cost estimate shoul d have an accuracy of +50 or -30
percent (EPA, 1988).

10. 0 STATUTCRY DETERM NATI ONS

A sel ected remedy should satisfy the statutory requirenments of CERCLA Section 121 which include
(1) be protective of human health and the environnent; (2) conply with ARARs; (3) be cost-
effective: (4) utilize pernmanent solutions and alternative treatnent technol ogi es or resource
recovery technol ogi es to the naxi numextent practicable; and (5) satisfy the preference for
treatnent that reduces toxicity, nobility, or volune as a principal elenent, or provide an

expl anation as to why this preference is not satisfied. The evaluation of how RAA 5 satisfies
these requirenents for Site 35 is presented bel ow.

Protection of Human Heal th and the Environnent
RAA 5 provides protection to human health and the environnent through the in-situ renediation of

contam nated groundwat er that exceeds state groundwater standard. The potential risks associated
with exposure to surficial groundwater is elimnated under this alternative.



Conpl i ance Wth Applicable or Rel evant and Appropriate Requirenents

RAA 5 will conply with ARARs identified in the FS. Chemical -specific ARARs include the Federal
Maxi mum Cont am nant Levels (MCLs) and North Carolina Water Quality Standards for G oundwater
(NCWXS) . Location-specific ARARs which are potentially applicable to QU No. 10 and therefore may
require conpliance fromRAA 5 include: the Fish and WId Life Coordi nation Act, the Federal
Endangered Species Act, the North Carolina Endangered Species Act, Executive Oder 11990 on
Protection of Wetlands, Executive Order 11988 on Fl oodpl ai n Managenent, and RCRA Location

Requi renents. Action-specific ARARs which nay be applicable to QU No. 10 and RAA 5 are defined
by the Resource Conservation Recovery Act, the Oean Water Act, the Cean Air Act, the Safe
Drinking Water Act, and the Departnment of Transportation.

Cost - Ef f ecti veness

The sel ected remedy, RAA 5, has been evaluated to be the nost cost-effective of the alternatives
consi dered (exclusive of the no action alternatives).

Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es

RAA 5 represents a pernanent treatment solution. That is, it utilizes, a permanent sol ution and
alternative treatnent technol ogy to the maxi num extent practicable.

Preference for Treatnment as a Principal Elenent

RAA 5 satisfies the preference for treatnment as a principal element since the contam nated
groundwat er exceedi ng the remedi ation goals will be treated in-situ.

11. 0 RESPONSI VENESS SUWARY
Overvi ew

At the tine of the public comment period (May 10 through June 10, 1995), the Departnent of the
Navy/ Mari ne Corps had already selected a preferred alternative for the renediation of

contam nated groundwater at Operable Unit No. 10 (Site 35). The preferred alternative specified
inthe InterimRODis in well aeration and off-gas carbon adsorption. This alternative involves
the in-situ treatnment of contami nated surficial groundwater in the area between the hi ghway

ri ght-of-way and Brinson O eek.

No witten conments were received during the public comment period or at the public neeting on
May 10, 1995. In addition, the EPA Region IV and the NC DEHNR are in support of the preferred
alternative. Based on the lack of public comments, it appears that there is no public
opposition to the preferred alternative.

Background On Comunity | nvol venent

A record review of the MCB Canp Lejeune files indicates that the comunity invol verrent centers
mainly on a social nature, including the community outreach prograns and base/ comrunity cl ubs.
The file search did not locate witten Installation Restoration Programconcerns of the
communi ty.

A review of historic newspaper articles indicated that the community is interested in the |ocal
drinking and groundwater quality, as well as that of the New River, but that there have been few
expressed interests or concerns specific to the environnental sites (including Site 35). Two

I ocal environnental groups, the Stunp Sound Environnmental Advocates and the Sout heastern

Wat ernen' s Associ ation, have posed questions to the base and local officials in the past

regardi ng other environnental issues. These groups were sought as interview participants prior
to the devel opnent of the Canp Lejeune, IRP, Community Relations Plan. Neither group was

avail able for the interviews.

Community relations activities to date are summari zed bel ow

. Conduct ed addi tional comunity, relations interviews, February through March 1990. A
total of 41 interviews were conducted with a wi de range of persons includi ng base



personnel, residents, local officials, and off-base residents.
. Prepared a Conmmunity Rel ations Plan, Septenber 1990.
. Conduct ed addi tional comunity relations interviews, August 1993. N neteen persons

were interviewed, representing |ocal business, civic groups, on- and off-base
residents, mlitary, and civilian interests.

. Prepared a revised Prelimnary Draft Community Rel ations Plan, August 1993.

. Establ i shed two informati on repositories.

. Establ i shed the Adninistrative Record for all of the sites at the base.

. Rel eased PRAP for public reviewin repositories, May 9, 1995.

. Rel eased public notice announcing public comrent and docunent availability of the

PRAP, April 29, 1995.

. Hel d Techni cal Review Committee neeting, May 10, 1995, to review PRAP and solicit
commrent s.

. Hel d public nmeeting on May 10, 1995, to solicit comments and provide information. No
menbers of the community attended the neeting, consequently no transcript was
pr epar ed.

Summary of Comments Received During the Public Comrent Period and Agency Responses

No comments to this document were received during the public comment period. No representatives
of the public at large attended the public neeting held on May 10, 1995.
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Cont am nant

1,1, 2-Tri chl or oet hane
1, 1- D chl or oet hane

1, 1- D chl or oet hene
Benzene

ci s-1, 2-D chl or oet hene
Et hyl benzene

Hept achl or

Met hyl Tertiary Butyl Ether
Napht hal ene

Tel rachl or oet hane

Tol uene

trans-1, 2- D chl or oet hene
Tri chl or oet hene

Xyl enes (Total)

Al um num

Ant i mony

Arseni c

Bari um

Beryllium

Cadm um

Cobal t

Copper

Lead

Manganese

Mer cury

N ckel

Sel eni um

Thal i um

Vanadi um

Zi nc

Iron

SUMMARY OF COPCs | N ENVI RONVENTAL MEDI A OF CONCERN

TABLE 1

OPERABLE UNIT NO. 10 (SITE 35)

I NTERI M RECORD CF DECI SI N, CTO 0232

MCB CAMP LEJEUNE, NORTH CARCLI NA

Sur f ace
Soi |

Subsur f ace
Soi |

Q& ound-
wat er

XX XX XX XXX

XXX XXX XXXXXXXXX

Sur f ace

Wt er

X X X

Sedi ment

Fi sh



TABLE 1 (Conti nued)

SUMMARY OF COPCs | N ENVI RONVENTAL MEDI A OF CONCERN
OPERABLE UNIT NO. 10 (SITE 35)
I NTERI M RECORD OF DECI SI ON, CTO 0232
MCB CAMP LEJEUNE, NORTH CARCLI NA

Sur f ace Subsur f ace G ound- Sur f ace

Cont am nant Soi | Soi | wat er Wat er Sedi nent Fi sh
2- Met hyl napht hal ene X
4,4' - DDE X 1 X X
4,4' -DDT X 1 X X
4,4' - DDD X 1 X X
al pha- Chl or dane X 1 X X
bet a- BHC X
Carbon di sul fide X
Chr omi um 1
Deldrin X 1 X X
Endosul fan |1 X
Endri n Ketone X
Endrin Al dehyde X
Endrin X 1 X X
ganmma- BHC X
gamma- Chl or dane X 1 X
Hept achl or Epoxi de X
Met hoxychl or X
1 Sel ected for conparison to existing criteria.

X Sel ected with respect to human health risk.



Recept ors

Future Child Resident

Future Adult Resident

Current Mlitary Personnel

Future Construction Wrker

Current Child Resident

Current Adult Resident

Notes: |ICR = Increnental Lifetinme Cancer

H = Hazard | ndex

Total = Soil + G oundwater
ND = Not Determ ned

NA = Not Applicable

Soi |

I CR HI

4.1 E-05 0.90

(<1) (<1)
1. 9E- 05 0.10
(<1) (<1)
3. 2E- 06 0.10
(100) (100)
1. CE- 07 0.02
(100) (100)
NA NA
NA NA

Ri sk

TABLE 2

TOTAL SITE RI SK
OPERABLE UNIT NO. 10 (SITE 35)

I NTERI M RECORD CF DECI SI ON, CTO 0232

MCB CAMP LEJEUNE, NORTH CARCLI NA

G oundwat er

I CR HI | CR HI

2.0E-03 64 NA NA
(98)

4. 3E- 03 28 NA NA
(99)

NA NA NA NA

NA NA NA NA

NA NA ND 0.02

(74)

NA NA ND 0.01

(<1

Surface Water

Sedi nment
I CR Hi

NA NA

NA NA

NA NA

NA NA
3. 0E- 07 <0.01
(100) (26)
3. 0E- 07 <0.01
(<1) (<1)

Fi sh

1. 35E- 04
(99)

3.

HI

56

TOTALS

I CR

. 0E-03

.3E-03

. 2E- 06

. OE-07

. OE-07

.AE-04

(99)

HI

65

28

0.02



Evaluation Criteria

OVERALL PROTECTI VENESS

' Human Health

! Envi r onment

COWPLI ANCE W TH ARARs

1 Chenical - Specific

T Location-Specific

RAA 1
No Action

Potential risks associated with
groundwat er exposure w ||
renain. Some reduction in
contam nant |evels may result
fromnatural attenuation.

Cont ami nated groundwater will
continue to be a source of future
contam nation to Brinson Creek.

No active effort made to reduce
groundwat er contam nant |evels
to bel ow federal or state ARARs.

Not Applicable.

TABLE 3

SUMVARY OF ALTERNATI VES EVALUATI ON
OPERABLE UNIT NO. 10 (SITE 35)
I NTERI M PROPOSED REMEI DAL ACTI ON PLAN, CTO- 0232
MCB CAMP LEJEUNE, NORTH CAROLI NA

RAA 2 RAA 3
No Action with Institutional Groundwat er Col | ection and
Controls On-Site Treatnent

Aqui fer-use restricitions nmtigate Active collection and treatnent
risks fromdirect groundwater wi Il reduce contami nant levels in
exposure. groundwat er within capture zone
of interceptor trench (estimted at
100 feet upgradient maxinum.
Aqgifer-use restrictiions will also
mtigate risks fromdirect
groundwat er exposure.

Cont ami nat ed groundwater will Interceptor trench serves as a

continue to be a source of future barrier to cont ami nat ed

contam nation to Brinson Creek. groundwat er di scharge to Brinson
Creek.

No active effort nmade to reduce Reductions in groundwater

groundwat er contani nant |evels contam nant |evels to bel ow

to bel ow federal or state ARARs. federal or state ARARs can be
expected within capture zone of
interceptor trench. Reductions
upgradient will be | ess substantial
if at all.

Not Applicable. Wet | ands and alligators

(endangered species) are

concerns because of proposed

| ocation of interceptor trench. It

is assuned that necessary

approval s can be obtai ned.

RAA 4
In Situ Air Sparsing and Off -
Gas Carbon Adsorption

Active in situ volatilization and
bi odegradation will reduce

cont am nant level s in
groundwat er within radius of
influence of wells (estimted at
25 feet). Aquifer-use restriction
will also mitigate risks from
direct groundwater exposure.

Air sparging wells and SVE wells
serve as a barrier to contanmi nated
groundwat er di scharge to Brinson
Cr eek.

Reductions in groundwater

contami nant |evels to bel ow
federal or state ARARs can be
expected within radius of
influence of wells. Reductions
upgradi ent will be | ess substanti al
if at all.

Wet | ands and alligators
(endanger ed species) are
concerns because of proposed

l ocation of interceptor trench.
is assumed that necessary
approval s can be obtai ned.

S

It

RAA 5
In Well Aeration and O f-Gas
Car bon Adsorption

Active in-well volatilization and
in situ biodegradation will reduce
cont am nant level s in
groundwat er within radius of
influence of wells (estimated at
45 to 60 feet). Aquifer-use
restrictions will also nmitigate
risks fromdirect groundwater
exposure.

Aeration wells serve as a barrier
to contami nated groundwater
di scharge to Brinson Creek.

Reductions in groundwater

contam nant |evels to bel ow
federal or state ARARs can be
expected within radius of
influence of wells. Reductions
upgradient will be |ess substantia
if at all.

Wet | ands and al ligators
(endangered species) are
concerns because of proposed

| ocation of interceptor trench.
is assuned that necessary
approval s can be obtai ned.

It



Evaluation Criteria

! Reduction of Toxicity,

Vol une

! Residuals

Remai ni ng

Tr eat nent

Mobility or

After

I Statutory Preference for Treatnent

SHORT- TERM EFFECTI VENESS

I Community protection

T wrker

Protection

RAA 1
No Action

No reduction except by natural
attenuation.

No active treatment process

appl i ed.

Not satisfied.

Ri sks to community not increased
by renmedy inplenentation.

None.

TABLE 3 (Conti nued)

SUMVARY OF ALTERNATI VES EVALUATI ON
OPERABLE UNIT NO. 10 (SITE 35)
I NTERI M PROPOSED REMEDI AL ACTI ON PLAN, CTO- 0232
MCB CAMP LEJEUNE, NORTH CAROLI NA

RAA 2
No Action with Institutional
Controls

No reduction except by natural
attenuation

No active treatnment process
appl i ed.

Not satisfied.

Ri sks to community not increased
by remedy inplenentation.

Protection required during well
installation and sanpling.

RAA 3
Groundwat er Col | ection and
On-Site Treatnent

Reduction of organic and
i norgani c contam nants expected
within capture zone of trench

Resi dual s include metal s sludge
and spent carbon which woul d
have to be di sposed of properly.

Satisfied except that area
inpacted by treatnent is limted
and does not include entire plune
of contam nated surficial
groundwat er .

Mnimal, if any, risks during
col lection and treatnent.

Trench installation procedure
limts worker exposure by design.

RAA 4
In Situ Air Sparging and Off -
Gas Carbon Adsorption

Reduction of organic
contam nants expected within
radius influence of wells.

Resi dual s requiring disposal
include spent carbon and a small
vol une of condensed

contam nated vapor (water).

Satisfied except that area
inpacted by treatment is linmted
and does not include entire plunme
of contami nated surficial
groundwat er .

Possi bl e migration of toxic
vapors through ground surface
because vapor extraction is
difficult to control when
groundwat er surface is within
several feet of ground surface.

M ni mal potential for worker
exposure.

RAA 5
In Well Aeration and O f-Gas
Car bon Adsorption

Reduction of organic
contam nants expected within
radius of influence of wells.

Resi dual s requiring disposal
include spent carbon and a snall
vol ume of condensed

contam nated vapor (water).

Satisfied except that area
inpacted by treatment is linmted
and does not include entire plune
of contam nated surficial
groundwat er .

Mnimal, if any, risks during
operation and treatment.

M ni mal potential for worker
exposure.



Evaluation Criteria

Envi ronnmental | npacts

Inslallation Period

| MPLEMENTABI LI TY

Ability to Construct

and Operate

RAA 1
No Action

Cont i nued i mpacts from

unchanged exi sting conditions.

Not Applicable.

No construction or operation
activities.

TABLE 3 (Conti nued)

SUMVARY OF ALTERNATI VE EVALUATI ON
OPERABLE UNIT NO. 10 (SITE 35)

I NTERI M PROPOSED REMEDI AL ACTI ON PLAN, CTO- 0232

RAA 2
No Action with Institutional
Controls
Cont i nued i mpacts from

unchanged exi sting conditions.

Less than 30 days required to
install additional groundwater
nmoni toring wells.

I nvol ves st andard wel |

installation and sanpling only.

MCB CAMP LEJEUNE, NORTH CAROLI NA

RAA 3
Groundwat er Col | ection and
On-Site Treatnent

Wet | ands di sturbance during
installation could be significant.
Trench will serve as a barrier for
cont am nat ed groundwat er

di scharge to Brinson Creek.

60 to 90 days estimated to install
trench and treatnent system

Soft ground in wetlands areas

may hanper construction and
result in delays. Once installed,
operating is straight-forward
using comrercially proven

technol ogy. Approxi matel y
2,000 to 3,000 cubic yards of
potentially contam nated soil
excavated fromthe trench will
require disposal. Lack of access
may be a significant |lost factor.

RAA 4
In Situ Air Sparging and Off -
Gas Carbon Adsorption

M ni mal wetl ands disturbance,
Systemwi || serve as a barrier for
cont am nat ed groundwat er

di scharge to Brinson Creek.

60 to 90 days estimated to install
spargi ng and SVE wel|s and
treatment system

Construction of activities involve
primarily well installation which
has been previously executed
successfully in this area.

Di sposal of drill cuttings
required.

Thin vadose zone may hanper
ef fective vapor extraction which

could result in the release of toxic

vapors to atnosphere.

Hi gh metals in groundwater could
clog well screens which woul d
require frequent maintenance or
wel | replacenent.

RAA 5
In Well Aeration and O f-Gas
Car bon Adsorption

M ni mal wetl| ands di sturbance.
Systemwi || serve as a barrier for
cont am nat ed groundwat er

di scharge to Brinson Creek.

60 to 90 days estimated to install
aeration wells and treatment
system

Construction of activities involve
primarily well installation which
has been previously executed
successfully in this area.

Di sposal of drill cuttings
required.

Hi gh metals in groundwater could
clog well screens which would
require frequent maintenance or
wel | replacenent.



Evaluation Criteria

Ability to Mnitor Effectiveness

Avail ability of Services and
Eqi prent

Requi renent s for Agency
Coor di nati on

COSTS
T Net Present Worth (30 years)

USEPA/ St at e Accept ance

Communi ty Accept ance

RAA 1
No Action

No nonitoring

None required.

None required.

$0

Not preferred because inpact to
Brinson Creek would be
unabat ed.

Not preferred because inpact to
Brinson Creek woul d be
unabat ed.

TABLE 3 (Conti nued)

SUMVARY OF ALTERNATI VES EVALUATI ON
OPERABLE UNIT NO. 10 (SITE 35)
I NTERI M PROPOSED REMEDI AL ACTI ON PLAN, CTO- 0232
MCB CAMP LEJEUNE, NORTH CAROLI NA

RAA 2
No Action with Institutional
Controls
Proposed nonitoring will provide

an indication of effects of natural
attenuati on and progress of
contam nants nigration.

Well installation and sanpling
services available fromnultiple
vendors.

Must submit semi -annual reports
to docunent sanpling reports.

$299, 800

Not preferred because inpact to
Brinson Creek woul d be
unabat ed.

Not preferred because inpact to
Brinson Creek would be
unabat ed.

RAA 3
Groundwat er Col | ection and
On-Site Treatnent

Proposed nmonitoring will give
notice of failure so that system
can be adjusted before a
significant contam nant rel ease

occurs.

Bi opol yner trench technol ogy
available froma |imted nunber

of vendors.

Special permt to perform
construction in wetlands nay be
required. Air and water discharge

permits required.

$3, 225, 000

Accept abl e because inpact to
Brinson Creek would be
controlled. In additton,
EPA/ State prefer treatnent

al ternatives.

Acceptance |ikely because
impact to Brinson Creek would

be controlled.

RAA 4
In Situ Air Sparging and Off -
Gas Carbon Adsorption

Proposed nonitoring will give
notice of failure so that system
can be adjusted before a
significant contam nant rel ease

occurs.

Air sparging technology is
avail able fromnultiple vendors.

Special permit to perform
construction in wetlands nmay be
required. Air and water discharge

permits required.

$2, 810, 800

EPA/ State prefer treatnment

al ternatives. Acceptance likely
if off-gas discharges do not
present health hazards.

Acceptance likely if off-gas
di scharges do not inpact the
nei ghbori ng popul ace.

RAA 5
In Well Aeration and Off-Gas
Car bon Adsorption

Proposed nonitoring will give
notice of failure so that system
can be adjusted before a
significant contam nant rel ease

occurs.

In well aeration is a patented
priority technology currently
avail able fromonly one vendor.

Special permt to perform
construction in wetlands nay be
required. Air and water discharge

permits required.

$2, 625, 100

Accept abl e because inpact to
Brinson Creek would be
controlled. In addition,
EPA/ State prefer treatnent
al ternatives.

Acceptance |ikely because
impact to Brinson Creek would

be controll ed.



TABLE 4

GLOSSARY OF EVALUATI ON CRI TER A
OPERABLE UNIT NO 10 (SI TE 35)

| NTERI M RECORD OF DECI SION, CTO 0232
MCB CAVP LEJEUNE, NORTH CARCLI NA

Overall Protection of Human Health and Environnental - addresses

whet her or not an alternative provi des adequate protecti on and descri bes how
ri sks posed through each pathway are elimnated, reduced, or controlled

t hrough treatnent engineering or institutional controls

Conpl i ance with ARARs/ TBCs - addressed whether or not an alternative wll

neet all of the applicable or relevant and appropriate requirenments (ARARs),
other criteria to be considered (TBCs), or other federal and state environnental
statutes and/or provide grounds for invoking a waiver.

Long-term Effecti veness and Pernmanence - refers to the magnitude of residual
risk and the ability of an alternative to naintain reliable protection of hunman
health and the environnent over time once cl eanup goal s have been net.

Reduction of Toxicity, Mbility, or Volume through Treatnent - is the
antici pated perfornmance of the treatnment options that may be enployed in an
alternative.

Short-term Effectiveness - refers to the speed with which the alternative

achi eves protection, as well as the renedy's potential to create adverse inpacts
on human health and the environment that may result during the construction and
i npl emrent ati on peri od.

Inpl enentability - is the technical and adm nistrative feasibility of an
alternative, including the availability of materials and servi ces needed to
i npl emrent the chosen sol ution.

Cost - includes capital and operation and mai ntenance costs. For conparative
pur poses, presents present worth val ues.

USEPA/ St at e Acceptance - indicates whether, based on review of the R and FS
reports and the PRAP, the USEPA and state concur with, oppose, or have no
coments on the preferred alternative.

Conmmuni ty Acceptance - assessed in the Record of Decision (ROD) follow ng
a review of the public coments received on the Rl and FS reports on the PRAP.
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